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Combination medicament 

Fieid of application of the invention 

The invention relates to a novel combination preparation for the therapy of airway diseases. 
Known technical background 

Various novel glucocorticoids are disclosed, inter alia also the active compound ciclesonide, in 
DE-A 41 29 535. The combination of selected glucocorticoids with specific p 2-sy'T^P3*0'^*'T^®^'CS 
is described in various patent applications (e.g. EP 0 416 950, EP 0 416 951. W093/11773 or 
DE-A 19541689). WO01/89492 relates to a stable powder formulation comprising formoterol. a 
glucocorticosteroid and a carrier or diluent for use in the treatment of respiratory diseases. 

Description of the invention 

It was the object of the present invention to make available an antiasthmatic to be administered locally, 
which fulfils the following conditions: 

good local (topical) action 

lack of systemic (side) effects 

low oral bioavailability 

rapid resolution of bronchospasm 

good antiinflammatory action 

good suitability for long-term therapy 

favourable influence on bronchial hyperreactivity. 

It has now been found that the combined use of the active compound ciclesonide with the P2-sy'^P^* 
thomimetic R,R-formoterol fulfils the abovementioned conditions in an outstanding manner. 

The invention thus relates to the combined use of ciclesonide with R,R-formoterol in the treatment of 
airway diseases. 

Ciclesonide is the INN for an active compound having the chemical name [1ip,16a-(R))-16,17-[(cyclo- 
hexylmethylene)bis(oxy)]-11-hydroxy-21-(2-methyl-1-oxopropoxy)pregna-1,4-diene-3,20-dione. Cicle- 
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sonide and its preparation are described in DE-A 4129535. According to the invention, the name cicle- 
sonide also includes solvates of ciclesonide, physiologically functional derivatives of ciclesonide or sol- 
vates thereof. Physiologically functional derivatives of ciclesonide, which can be nnentioned In connec- 
tion with the present invention, are preferably chemical derivatives of ciclesonide which have a similar 
physiological function to ciclesonide, for example the 21 -hydroxy derivative of ciclesonide. The 21-hy- 
droxy compound has the chemical name 16a,17-(22R,S)-cyclohexylmethy!enedioxy-1ip,21-dihydroxy- 
pregna-1,4-diene-3,20-dione. This compound and its preparation are disclosed in WO 94/22899. 
According to the invention, the name "ciclesonide" is understood as meaning not only the pure R 
epimer of the compound [1 1 p,16a]16,17-[(cyclohexylmethylene)bis(oxy)]-1 1-hydroxy-21- 
(2-methyl-1-oxopropoxy)pregna-1,4-di-ene-3,20-dlone but also R/S epimer mixtures in any desired 
mixing ratio (that is the compounds [1 1 p,16a(R)]16,1 7-[(cyclohexylmethylene)bis{oxy))-11-hydroxy- 
21-{2-methyl-1-oxopropoxy)pregna-1,4-diene-3,20-dione and [11p,16a(S)j-16,17-[(cyclohexylmethy- 
lene)bis(oxy)]-11-hydroxy-21- (2-methyl1-oxopropoxy)pregna-1.4-diene-3,20-dione), those being pre- 
ferred which essentially consist of R epimers. According to the invention, essentially consisting of R 
epimers means that the proportion of S epimers in the mixture is less than or equal to 5%, preferably 
less than or equal to 1%. 

Formoterol is the chemical compound N-[2-hydroxy-5-{1-hydroxy-2-({2-(4-methoxyphenyl)-1-methyl- 
ethyI)amino)ethyl)phenyl]formamide. Formoterol can exist in the form of various stereoisomers. The 
combinations according to the invention are preferably the combination of ciclesonide with R,R-formo- 
teroL According to the invention, the active compound name R,R-formoterol can also Include mixtures 
of various stereoisomers of formoterol. Preferably, such mixtures essentially consist of R,R-fonnoterol. 
According to the invention, consisting essentially of R.R-formoterol means that the proportion of R,R- 
formoterol in the mixture of the stereoisomers of formoterol is greater than or equal to 95%, preferably 
greater than or equal to 99%. Stereoisomers of formoterol are described, for example, in W098/21175, 
W099/17754, US 6068833 and US 5795564. US 6268533, US 6472563 and WO 00/21487 are related 
to a specific salt of R,R-Formoterol, the L-tartrate salt of formoterol. WO01/89491 is related to a novel 
micronisation process for manufacturing a stable formulation for formoterol and a carrier/diluent com- 
prising a carbohydrate such as a lactose. W098/31351 is related to a dry powder composition com- 
prising formoterol and a carrier substance, wherein the formulation has a poured bulk density of from 
0.28 to 0.38 g/ml. WO01/39745 is related to a dry powder composition comprising formoterol and a 
pharmaceutically acceptable particulate diluent or carrier in an amount of 400|jg to SOOOpg per |jg of 
formoterol. 

R,R-Formoterol can be present as such or in chemically bonded form. It is understood by this that R.R- 
formoterol can also be present in the form of pharmacologically tolerable salts and/or as solvates (e.g. 
hydrates) etc. Suitable pharmacologically tolerable salts here are in particular water-soluble and water- 
insoluble acid addition salts with acids such as hydrochloric acid, hydrobromic acid, phosphoric acid, 
nitric acid, sulphuric acid, acetic acid, citric acid, D-gluconic acid, benzoic acid, 2-(4-hydroxyben2oyl) 
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benzoic acid, butyric acid, sulphosalicylic acid, maleic acid, lauric acid, malic acid, fumaric acid, suc- 
cinic acid, oxalic acid, tartaric acid, ennbonic acid, stearic acid, toluenesulphonic, methanesulphonic 
acid, or 1-hydroxy-2-naphtholc acid, it being possible for the acids to be employed in the salt prepara- 
tion - depending on whether it is a mono- or polybasic acid and depending on which salt is desired - in 
an equimolar quantitative ratio or one differing therefrom. In an embodiment of the invention R,R-for- 
moterol is present in the medicament according to the invention as salt with an acid selected from the 
group of hydrochloric acid, hydrobromic acid, phosphoric acid, nitric acid, sulphuric acid, acetic acid, 
citric acid. D-gluconic acid, benzoic acid, 2-(4-hydroxybenzoyl) benzoic acid, butyric acid, sulphosali- 
cylic acid, maleic acid, lauric acid, malic acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, em- 
bonic acid, stearic acid, toluenesulphonic, methanesulphonic acid and 1-hydroxy-2-naphthoic acid. 

Preferably, the fumarate of R.R-fonnoterol may be mentioned, particularly preferably in the fomri of the 
dihydrate. 

Airway diseases which may be mentioned are in particular allergen- and inflammatorily-induced bron- 
chial diseases [bronchitis, obstructive bronchitis (in particular COPD = chronic obstructive pulmonary 
disease), spastic bronchitis, allergic bronchitis, allergic asthma, bronchial asthma], which can be trea- 
ted by the combination according to the invention also in the sense of a long-term therapy (if desired 
with respective adjustment of the dose of the individual components to the present conditions, for 
example the conditions subject to variations related to the time of year). 

Within the meaning of the present invention, "use" is primarily understood as meaning topical applica- 
tion in inhalative form. For this, the active compounds are preferably administered inhalatively in the 
form of aerosols, the aerosol particles preferably having a diameter of 0.5 to 10 pm. advantageously of 
2 to 6 Mm. The aerosol can be generated in the manner known to the person skilled in the art, e.g. by 
propellant-free use of micronized active compounds from inhalation capsules. 

Combined use within the meaning of the present invention can be understood as meaning that the sub- 
stances are simultaneously administered inhalatively from an apparatus suitable for this. Preferred 
apparatuses, which may be mentioned here are powder inhalers (dry aerosol generators). In this con- 
text, the substances can be present already mixed, or they can be taken out simultaneously from sepa- 
rate pack units during inhalation. 

The use of two separate pack units offers the advantage that the dose of ciclesonide to be administe* 
red on the one hand and of R.R-formoterol on the other hand can be matched with one another and 
can be exactly suited to the individual case. 

Combined use is in the sense of the present invention, however, can also be understood as meaning 
that the administration of the individual components takes place directly one after the other or else also 
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with a relatively large time interval, advantageously the R,R-formoterol first being administered inhala- 
tively in order to relax the airways for the subsequent administration of the ciclesonide in order to 
ensure a higher and more uniform deposition of the ciclesonide in the airways and in the lung. 

According to the invention, combined use or combination in particular also means that the active com- 
pounds ciclesonide and R,R-formoterol act in a synergistic manner (i.e. superadditive manner). 

The active compounds are administered in an order of magnitude customary for the individual dose, it 
being possible on account of the mutually positively influencing and reinforcing individual actions to 
lower the respective doses in the combined administration of the active compounds compared with the 
norm. Customarily, the ciclesonide is administered, if desired in the form of a single, double or triple 
dose per day, in a dose of 0.05 to 1 mg per day. The R,R-formoterol is administered in a dose of 10 to 
50 |jg per day by means of a single, double or triple dose per day. 

The present invention is further related to a method of treatment of an airway disease in a patient com- 
prising administration of a therapeutically effective amount of a medicament according to the present 
invention to the patient in need thereof by means of a dry powder inhaler. Preferably the airway dis- 
ease is a allergen- and inflammatorily-induced bronchial disease such as bronchitis, obstructive bron- 
chitis, COPD (chronic obstructive pulmonary disease), spastic bronchitis, allergic bronchitis, allergic 
asthma and bronchial asthma. 

In a preferred embodiment ciclesonide is administered in a dose of 0.05 to 1 mg per day and R,R-for- 
moterol is administered in a dose of 10 to 50 pg per day in the method of treatment according to the 
present invention. In a particularly preferred embodiment the method of treatment according to the pre- 
sent invention is a once daily administration regimen. 

In addition to the active compounds, the administration forms according to the invention if desired 
additionally contain the excipients and or vehicles necessary or optionally further active compounds. 
According to the invention, these are those excipients and or vehicles which are needed for admini- 
stration forms which are administered by means of powder inhalers. By way of example, fillers such as, 
for example, lactose in powder inhalers may be mentioned here. 

For the purposes of inhalation, in the case of powder inhalers a number of technical solutions are avail- 
able (e.g. Diskhaler®, Rotadisk®. Turbohaler® or the inhaler systems described in European patent 
applications EP 0 505 321. EP 407028. EP 650410, EP 691865 or EP 725725), using which an opti- 
mum administration of active compound is achievable. 
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Example 

Inhalation capsule 

In a Turbula mixer, 400 mg of micronized ciclesonide, 1 19 mg of micronized formoterol fumarate di- 
hydrate (= 93 mg formoterol) and 36.1 g of lactose monohydrate Ph. Eur. II are mixed in two portions. 
The mixture screened through a 0.71 mm screen is transferred to the mixing container of a planetary 
mixer. After admixing a further 63.0 g of lactose monohydrate Ph. Eur. II. 25 mg of the powder mixture 
are filled into capsules of size 3, which can be administered using a commercially available powder 
inhaler. One puff of spray contains 100 pg of ciclesonide and 24 pg of R,R-formoterol. 

Multidose powder inhaler 

1000 g of lactose monohydrate (Ph. Eur 4) are added through a screen mill. In a Turbula mixer, 300 
mg of micronized R,R-formoterot fumarate dihydrate, screened through a 0.5 mm screen, and 97.2 g of 
the deagglomerated lactose monohydrate are mixed. 250 g of the deagglomerated lactose monohy- 
drate are filled into a stirrer/mixer and mixed with 2.5 g of ciclesonide micronized screened through a 
0.5 mm screen. The formoterol-lactose premixture is added through a 0.5mm screen to the mixing con- 
tainer of the stirrer/mixer and briefly intermixed. After admixing a further 650 g of deagglomerated lac- 
tose monohydrate, 1.5 g of the powder mixture are filled into the powder reservoir of a muttidose 
powder inhaler using a suitable filling machine. After closing the reservoir chamber with a stopper, the 
attachment of the mouthpiece and/or the protective cap, the powder inhaler is sealed into a suitable 
protective film for protection from atmospheric moisture. A powder inhaler contains at least 60 indi- 
vidual doses (20.0 mg of powder) for each 50 pg of ciclesonide and 6 pg of R,R-formoterol fumarate 
dihydrate. 

Multidose powder inhaler 

60 mg of micronized formoterol fumarate dihydrate and 7.27 g of lactose monohydrate Ph. Eur. 4 are 
screened through a 0.5mm screen and mixed in the Turbula mixer. The formoterol-lactose premixture 
is again screened through a 0.5mm screen and added with 2.67 g of the screened micronized cicleso- 
nide and 90 g of screened lactose monohydrate Ph. Eur. 4 to a stainless steel vessel and mixed in the 
Turbula mixer. 1.2 g of the powder mixture are filled into the powder reservoir of a multidose powder 
inhaler using a suitable filling machine. After closing the reservoir chamber with a stopper, the attach- 
ment of the mouthpiece and/or the protective cap, the powder inhaler is sealed into a suitable 
protective film for protection from atmospheric moisture. 

A powder inhaler contains at least 120 individual doses (7.5 mg of powder) for each 200 pg of cicle- 
sonide and 4.5 pg of R,R-formoterol fumarate dihydrate. 
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Patent Claims 

1 . Medicament containing the active compound ciclesonide and R.R-formoterol in a fixed or free 
combination. 

2. Medicament for the treatment of airway diseases, containing the active compound ciclesonide 
and R,R-formoterol in fixed or free combination and together with customary excipients or ve- 
hicles in an administration form suitable for inhalative administration by means of a powder 
inhaler. 

3. Medicament according to Claim 2, characterized in that the active compound ciclesonide and 
R,R-formoterol are present ready mixed in a fixed combination . 

4. Medicament according to Claim 3, characterized in that lactose is present as an excipient or 
vehicle. 

5. Medicament according to Claim 2, characterized in that the active compound ciclesonide and the 
R,R-formoterol are present in separate pack units, it being possible to take out the active com- 
pound ciclesonide and the R,R-formoterol from the separate pack units such that they are avail- 
able for simultaneous inhalative administration. 

5. Medicament according to Claim 2, characterized in that the active compound ciclesonide and the 
R.R-formoterol are present in separate pack units, the active compound ciclesonide and the R,R- 
formoterol being taken out of the separate pack units such that they are administered successi- 
vely inhalatively. 

6. Medicament according to Claim 2, characterized in that the active compound ciclesonide is pre- 
sent to more than 95 % in the form of Its R epimer 

7. Medicament according to Claim 2 or 3, characterized in that the active compound ciclesonide is 
present to more than 95 % in the form of its R epimer and the active compound R.R-formoterol is 
a salt and/or hydrate of this active compound. 

8. Medicament according to Claim 7. characterized in that R,R-fonnoterol is present as salt with an 
acid selected from the group of hydrochloric acid, hydrobromic acid, phosphoric acid, nitric acid, 
sulphuric acid, acetic acid, citric acid, D-gluconic acid, benzoic acid, 2-(4-hydroxybenzoyl) 
benzoic acid, butyric acid, sulphosalicylic acid, maleic acid, lauric acid, malic acid, fumaric acid, 
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succinic acid, oxalic acid, tartaric acid, embonic acid, stearic acid, toluenesulphonic, methane- 
sulphonic acid and 1-hydroxy-2-naphthoic acid. 

9. Medicament according to claim 8, wherein the acid is fumaric acid or tartaric acid. 

10. Use of the active compound ciclesonide in fixed or free combination with R,R-formoterol in the 
treatment of airway diseases . 

11. Use according to Claim 10, where the combination is a fixed combination and the active com- 
pounds are present in a form suitable for inhalative administration by means of a powder inhaler. 

12. Use according to Claim 10, characterized in that the active compound ciclesonide is present to 
more than 95 % in the form of its R epimer. 

13. Method of treatment of an ainvay disease in a patient comprising administration of a therapeuti- 
cally effective amount of a medicament according to claim 2 or 3 to the patient in need thereof by 
means of a dry powder inhaler. 

14. Method according to claim 13, wherein the airway disease is a allergen- and inflammatorily-indu- 
ced bronchial disease such as bronchitis, obstructive bronchitis. COPD (chronic obstructive pul- 
monary disease), spastic bronchitis, allergic bronchitis, allergic asthma and bronchial asthma. 

15. Method according to claim 13, wherein ciclesonide is administered in a dose of 0.05 to 1 mg per 
day and R.R-formoterol is administered in a dose of 10 to 50 \ig per day. 

16. Method according to claim 15, which is a once daily administration regimen. 
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